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ntermediaries can choose between functioning as a marketplace (in which suppliers sell their products directly

to buyers) or as a reseller (by purchasing products from suppliers and selling them to buyers). We model
this as a decision between whether control rights over a noncontractible decision variable (the choice of some
marketing activity) are better held by suppliers (the marketplace mode) or by the intermediary (the reseller
mode). Whether the marketplace or the reseller mode is preferred depends on whether independent suppliers
or the intermediary have more important information relevant to the optimal tailoring of marketing activities
for each specific product. We show that this trade-off is shifted toward the reseller mode when marketing
activities create spillovers across products and when network effects lead to unfavorable expectations about
supplier participation. If the reseller has a variable cost advantage (respectively, disadvantage) relative to the
marketplace, then the trade-off is shifted toward the marketplace for long-tail (respectively, short-tail) products.
We thus provide a theory of which products an intermediary should offer in each mode. We also provide some
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empirical evidence that supports our main results.

Data, as supplemental material, are available at http://dx.doi.org/10.1287 /mnsc.2014.2042.
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1. Introduction

Retailers such as 7-Eleven, Eastbay, Lowe’s, and Zap-
pos act as intermediaries by reselling the products
they purchase from suppliers to buyers. Other inter-
mediaries, such as the Alibaba Group, eBay, and the
Premium Outlets and Simon Malls of the Simon Prop-
erty Group, act as marketplaces, in which suppliers
sell directly to buyers via a platform. In the exist-
ing literature, the intermediation model—reseller or
marketplace—is taken as given. It is important to rec-
ognize, however, that intermediaries can often choose
under which mode to operate.

For example, most electronics retailers function
as resellers. They take ownership and control over
products from branded suppliers and choose how
to sell them in their stores (layout, pricing, promo-
tions, emphasis, etc.). Recently, however, the largest
such retailer in the United States, Best Buy, has
taken a step toward the marketplace mode by allow-
ing Apple, Samsung, and Microsoft to launch their
own ministores within Best Buy stores (Apple in
2011 and Microsoft and Samsung in 2013). These
brands control the product layout in these minis-
tores and staff them with their own product special-
ists; Samsung even offers its own checkout service
(see Ovide and Zimmerman 2013, Zimmerman 2013).
Similarly, Buy.com was founded in 1997 as a pure
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online reseller, but starting in 2006, it aggressively
expanded its marketplace offering. By 2010, when it
was acquired by Rakuten, Japan’s largest online shop-
ping mall, Buy.com was a hybrid, with sales roughly
evenly distributed between the reseller and the mar-
ketplace modes (see Fowler and Wakabayashi 2010).
In 2013, it was rebranded Rakuten.com Shopping
and was reportedly moving toward a 100% market-
place mode (see Heller 2013). An example of a tran-
sition in the opposite direction is provided by Zap-
pos, the leading online shoe retailer in the United
States, which started off in 1999 as a marketplace but
turned itself into a pure reseller by the mid-2000s,
before its 2009 acquisition by Amazon. Other exam-
ples where intermediaries make such choices include
department stores (resellers for some product cate-
gories and marketplaces for others, most notably cos-
metics, where branded suppliers control independent
counters), Amazon (a pure reseller at its start but now
operating as a marketplace as well), and digital con-
tent intermediaries (e.g., Comcast, DirecTV, Apple’s
iTunes, and Netflix operate as resellers, whereas
Apple’s iPhone App Store and Google Play operate
mostly as marketplaces).

This paper analyzes the choice facing an intermedi-
ary of operating as a marketplace, as a reseller, or as a
hybrid, having some products offered under each of
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the two different modes. What are the trade-offs that
drive an intermediary to adopt one mode over the
other, or both? We present a formal model to analyze
some of the fundamental trade-offs that arise in com-
paring resellers with marketplaces and determining
which products to offer under each mode.

We take the view that a fundamental distinction
between marketplaces and resellers is the allocation of
control rights between independent suppliers and the
intermediary over noncontractible decisions (prices,
advertising, customer service, responsibility for order
fulfillment, etc.) pertaining to the products being sold.
In the case of a pure marketplace, all of these residual
control rights rest with independent suppliers. In the
case of a pure reseller, all residual control rights rest
with the intermediary (i.e., the reseller).

In our model, we focus on a single, noncontractible
decision variable that can be interpreted as the choice
of some marketing activity that occurs through this
particular intermediary and that is undertaken by the
party holding residual control rights (i.e., the reseller,
or each independent supplier in the case of a mar-
ketplace). Examples of such an activity include the
way in which a product is displayed, or the extent
to which its brand is promoted relative to its fea-
tures (e.g., through in-store signage or sales staff).
The intermediary and the suppliers each have private
information about the ideal choice of the marketing
activity. Drivers of the optimal intermediation mode
that we analyze include the relative importance of the
suppliers” versus the intermediary’s private informa-
tion, the presence of spillovers across products gen-
erated by marketing activities, whether products are
long tail or short tail, and a possible chicken-and-
egg problem faced by the marketplace when suppliers
hold unfavorable expectations about other suppliers’
participation on the marketplace. We also establish
conditions under which a hybrid mode is optimal
and characterize its optimal design in such cases.
This paper thus offers a guide to how intermediaries
should optimally position themselves between the
two different modes. Finally, we offer some empirical
evidence that corroborates our model’s predictions.

1.1. Literature Review

The marketplaces we study are a type of multisided
platform (or two-sided market). Multisided platforms
are organizations that get two or more sides on board
and enable direct interactions between them. In the
case of marketplaces, the two sides are buyers and
sellers, and the interaction is the commercial trade
between them. Thus, our framework does not fit all
types of multisided platforms. For instance, when the
two sides are not trading a “product” that can be
purchased and resold, the choice to become a reseller

does not arise (e.g., a nightclub). Nevertheless, mar-
ketplaces are an important subclass of multisided
platforms.

Our contribution to the literature on multisided
platforms departs from the seminal models in the
two-sided market literature (e.g., Armstrong 2006,
Caillaud and Jullien 2003, Parker and Van Alstyne
2005, Rochet and Tirole 2003) by focusing on the role
of noncontractible decisions and whether the inter-
mediary or the third-party suppliers have control
rights over these decisions—a novelty in this litera-
ture. An important corollary of our modeling is that
the specification of residual control rights helps to dis-
tinguish multisided platforms from resellers. Specifi-
cally, residual control rights remain with sellers in the
case of multisided platforms. The existing literature
on two-sided markets has struggled with this issue.
According to some existing definitions, grocery stores
are examples of multisided platforms, although many
economists think they are not (e.g., Rochet and Tirole
2006, Rysman 2009). At the same time, we extend the
existing literature by considering multisidedness as a
choice rather than as a given characteristic of indus-
tries or firms.

The importance of the strategic choice between
marketplaces and resellers, and some of the trade-
offs that can arise, is discussed in Hagiu (2007) and
Hagiu and Wright (2011, 2013). This paper formal-
izes a framework in which the allocation of residual
control rights creates meaningful distinctions between
the two modes and emphasizes fundamental trade-
offs that were not raised in these earlier works. Note
that our focus is on control rights and not on the
specific mechanisms through which a marketplace or
a reseller reduces buyer and seller search and trans-
action costs (such as in Bakos 1997). The distinction
between the marketplace and reseller modes of inter-
mediation is also present in Hagiu and Lee (2011).
Their setup features two downstream intermediaries
who first compete for the affiliation of one upstream
supplier and then compete for customers (buyers).
However, in their analysis the mode of intermedia-
tion (marketplace or reseller) for the two downstream
firms is exogenously given. The focus of their analysis
is the effect of the intermediation model on the like-
lihood that the upstream supplier deals exclusively
with one intermediary as opposed to both.

By equating the difference between marketplaces
and resellers to the allocation of residual control rights
between independent suppliers and the intermediary,
our work is loosely related to the voluminous liter-
ature on vertical integration and the theory of the
firm (e.g., see Grossman and Hart 1986, Hart and
Moore 1990, Williamson 1975). However, rather than
studying “make-or-buy” decisions, we study “enable-
or-resell” decisions, which involve quite a different
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economic analysis. The key difference is the follow-
ing. In the make-or-buy (vertical integration) decision,
regardless of the choice, the focal firm contracts
with and controls the sale to buyers. By contrast,
in the “enable-or-resell” decision, the marketplace
mode involves contractual relationships between buy-
ers and suppliers, to which the focal firm (intermedi-
ary) is not a party—it is merely an enabler of those
contractual relationships. Consequently, the specific
trade-offs are different. In particular, consider con-
tractual incompleteness. When complete contracts are
infeasible, vertical integration (equivalent to the allo-
cation of residual control rights) is driven by the
need to minimize holdup risk by (or of) some sup-
pliers, because holdup risk tends to lead to subopti-
mal relationship-specific investments (Grossman and
Hart 1986). This issue is not very relevant for the
marketplace-or-reseller decision since the holdup by
(or of) a supplier remains a risk whether the inter-
mediary is a marketplace or a reseller. Conversely,
the contractual incompleteness in our model relates to
noncontractible actions that must be made contingent
on information that is revealed after the intermediary
contracts with suppliers and before the products are
sold to buyers. This issue has little, if any, relevance
to make-or-buy decisions.

More closely related to our paper is a literature on
organizational design that explores whether central-
ized or decentralized decision making is better. At
a high level, we share with this literature the focus
on noncontractible decisions (ex ante and ex post)
and on the trade-offs that arise from allocating the
relevant decision rights to different parties. Loosely
speaking, centralization corresponds to our reseller
mode and decentralization corresponds to our mar-
ketplace mode. See, for example, Alonso et al. (2008,
2014), although their focus on strategic communica-
tion (in their 2008 paper) and the trade-off between
information breadth and depth (in their 2014 paper)
is very different from ours.

Finally, our work relates to the recent work by Gans
(2012), Foros et al. (2013), and Johnson (2013, 2014)
that analyzes the agency model (ie., suppliers set
prices and share revenues with downstream retailers)
and contrasts it with the traditional wholesale model
(i.e., suppliers set wholesale prices and retailers set
retail prices). These articles explore the implications
of specific contract forms that have recently emerged
in the selling of digital content (e.g., application stores
and e-books). Our paper complements this emerging
literature given that contract forms are largely neu-
tral in our analysis—we instead focus on the role of
private information and noncontractible decisions.

2. Model Setup
There are N > 1 independent suppliers. Each supplier
i=1,...,N has a unique product. The marginal cost

of supplying each product (i.e., the opportunity cost
to suppliers of providing the product for sale) is nor-
malized to zero without loss of generality. To sell
the products to buyers, suppliers must go through a
monopoly intermediary.

Initially, in our model all products (and all suppli-
ers) are treated symmetrically. This allows us to show
the trade-offs we are interested in most clearly when
focusing on the choice between a pure reseller (R)
and a pure marketplace (M). The role of asymmetries
across products is discussed in §4, where such asym-
metries provide a natural explanation of why inter-
mediaries may prefer a hybrid mode.

2.1. Demand Structure
There is a continuum of many identical buyers. Each
buyer is willing to pay v for each product she is
interested in, where v is commonly known. To access
the products, buyers must affiliate with (i.e., join) the
intermediary, which we assume is costless.
We assume that the number of buyers for prod-

uct i is

m— (ai - aT)zr
where 4, is the choice of marketing activities made by
the owner of product i (supplier i or the reseller) and
where

[1? =0 + Yi + 8i

is the ideal choice of marketing activity for product i.
We have in mind activities that take place at or over
the intermediary and that help to attract (and convert)
buyers.

We assume that 6 is commonly known. The term v;
is an independent and identically distributed (i.i.d.)
random variable whose realization is private informa-
tion known to the intermediary at the time it chooses
its marketing activities. Similarly, the term §; is an
iid. random variable whose realization is private
information known to supplier i at the time that the
supplier chooses its marketing activities. The random
variables y; and 6; are drawn independently for all i,
and they have expected values equal to zero and vari-
ances denoted as V, and V;, respectively.

The key assumption is that marketing activities a;
are noncontractible: this may be because they encom-
pass unobservable actions or are too costly to fully
specify in a contract. Still, an intermediary or sup-
plier that was fully informed of y; and §; would be
able to choose the ideal marketing activity for prod-
uct i and thereby achieve the highest level of demand
possible (i.e., m). We therefore also assume that the
private information contained in v; and §; is pro-
hibitively hard to communicate to the other party in a
cost-effective manner. Absent full information, neither
suppliers nor the intermediary can expect to make
the ideal choice of marketing activities. The extent
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to which the owner of product i (supplier i or the
reseller) is expected to be less effective depends on
the variance of the component of 4} that it does not
observe. Thus, the relative importance of the inter-
mediary’s versus the suppliers’ local information is
captured by the comparison between V, and V.

Our formulation of marketing activities above is
best interpreted as representing a “horizontal choice.”
A given product can be marketed in multiple ways,
all at the same cost, which we normalize to zero. For
example, suppose there is a fixed amount of promo-
tion that can be done for each TV product at Best Buy:
the amount may be restricted by the available signage
space or by the limited amount of time that sales staff
have to discuss products with potential buyers. That
fixed promotional capacity can be allocated between
two activities: emphasizing the specific brand of the
TV set versus emphasizing specific product features
(e.g., high-definition or smart TV functionality). One
can then interpret 4; as the relative amounts of pro-
motional capacity allocated to brand emphasis and
promotional capacity allocated to emphasis of prod-
uct features. If g; is below the ideal level a}, then fur-
ther emphasizing the brand at the expense of product
features will attract more buyers to product i, and
conversely if g; is above the ideal level a}.!

More generally, one can think of a; as encompass-
ing dimensions of how shelf space or stores (physi-
cal or virtual) are laid out. Suppliers and the reseller
may have different information about the best way to
make such layout decisions. Different layout arrange-
ments have similar costs, so these can be consid-
ered horizontal decisions. For instance, one dimension
along which suppliers and the reseller might have
different information is the extent to which demand
is maximized by putting the same brand’s products
close together versus putting complementary prod-
ucts (of different brands) close together.

Needless to say, there are other ways to formu-
late how marketing activities affect demand. For our
purposes, there are two critical modeling ingredients:
(i) the marketing choice is influenced by the pri-
vate information embodied in a4}, and (ii) the opti-
mal choice a} is well defined as a result of dimin-
ishing returns to marketing. In §5.1 we provide an
alternative modeling formulation in which a; can be
interpreted as the level of investment in marketing,
so a higher g; always increases demand, with the
marginal effectiveness proportional to a;. By assum-
ing quadratic marketing costs, we show that the base-
line trade-offs in §3 remain the same.

!We are grateful to an anonymous referee for pointing out this
interpretation of our model.

2.2. Cost Structure

If the intermediary is a marketplace, each individual
supplier incurs a fixed cost, denoted by F,; > 0, which
is the cost of setting up the capability of selling in
the marketplace. Each supplier also incurs a constant
transaction cost of selling each unit of its product,
equal to fy. If the intermediary is a reseller, it incurs
a fixed cost K > 0 for each product it offers (e.g., the
costs of quality control, inventory capacity, contrac-
tual arrangements). The transaction cost of R selling
each unit of a product is equal to f;. We add the nat-
ural assumption that v > f; for k € {M, R}. We also
assume that the profit from each product is positive
regardless of whether it is offered under the R mode
or the M mode. Equations (4) and (8) in §3 show that
a sufficient condition to ensure this property is

(v = f)lm —max(Vs, V,)] > E 1)

for k € {M, R}.

Initially, we assume that f = f;, = fz and F=F,; =
F, so that the cost structure of supplying n products
is the same under the two different modes of inter-
mediation. This assumption will be relaxed in §3.2,
where we focus on cost differences that can affect
the choice between the two modes. We normalize the
fixed costs of setting up an intermediary (i.e., before
it sells any products) to zero, regardless of its mode.

2.3. Pricing Instruments and Control Rights

If the intermediary chooses the R mode, it makes a
take-it-or-leave-it contract offer to n < N suppliers.
The offer consists of the price R will pay for each
unit it buys, in exchange for which R obtains the con-
trol rights over marketing and pricing to buyers. The
reseller then chooses marketing activities and prices
offered to buyers for all products whose suppliers
have accepted the contract offer. As will be noted
below, the pricing choice is trivial in our model, so
only control over marketing choices matters. When-
ever it makes a sale to buyers, R pays the contract
price to the corresponding supplier.

If the intermediary chooses the M mode, its take-
it-or-leave-it contract offer to n < N suppliers consists
simply of a fixed participation fee P that each supplier
must pay in order to join. In our benchmark setting,
restricting M to a participation fee is without loss of
generality: it would not do any better if it were able
to observe supplier sales and charge variable fees.
Where there is a role for variable fees, this will be
explicitly noted and analyzed. Participating suppliers
maintain control over marketing activities and pric-
ing to buyers, to whom they sell directly. In particu-
lar, there is no access fee to buyers. As will become
clear below, this assumption is immaterial since in our
benchmark model, buyers are left with zero surplus.
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Consistent with our distinction between market-
places and resellers, we assume only one party (R or
the corresponding supplier i) has control rights over
marketing activities for a given product i that affect
consumer demand through this particular intermedi-
ary. This does not rule out that suppliers may also
choose marketing activities through channels other
than the intermediary, but these are assumed to work
independently of the activities we are studying, so we
abstract from them.

The reason we have chosen marketing activities
as the focal decision variable is twofold. First, in
many real-world contexts, prices are set by contracts
between suppliers and intermediaries (e.g., through
resale price-maintenance agreements). In such con-
texts, pricing decisions do not create any meaning-
ful economic distinctions between marketplaces and
resellers. By contrast, marketing activities are much
less likely to be contractible. For instance, it would be
very hard for Sony to enforce specific ways in which
Best Buy salespeople are supposed to talk about Sony
products to customers. The only realistic way Sony
could do this would be to have its own salespeople
in Best Buy stores—a situation that is captured by
the marketplace mode in our model. Second, from a
modeling perspective, it turns out that working with
marketing activities is quite tractable and allows us
to explore a broad range of trade-offs. For complete-
ness, in §5.5 we consider a version of our model with
prices as the noncontractible decision variables and
show that our main findings continue to hold.

2.4. Timing
The timing we assume throughout is as follows.

Stage 0. Intermediary chooses mode
(reseller or marketplace)

Reseller Marketplace

Stage 1. Reseller makes
take-it-or-leave-it
offer to suppliers;
suppliers decide
whether or not to
accept.

Stage 2. Reseller learns
v; for each product
and chooses
marketing activities
and prices to buyers
for all products it has
acquired.

Stage 3. Buyers make
purchase decisions.

Stage 1. Marketplace
sets the fixed
participation fee P to
suppliers; suppliers
decide whether or not
to participate.

Stage 2. Each supplier
learns its §; and
chooses the
corresponding
marketing activity
and price to buyers.

Stage 3. Buyers make
purchase decisions.

These particular timing assumptions are not criti-
cal to our analysis. The important assumption is that
parties should learn their private information before
making their decisions about marketing activities. We
denote by E[-] the expectation taken by R and by
E;[-] the expectation taken by supplier i after they
learn their private information. We denote by E[ - | the
expectations taken by either party before learning their
private information.

Some straightforward implications follow from our
timing assumption. First, in all cases, the owner of
each product i (supplier i or R) charges buyers a price
equal to v, which extracts the entire buyer surplus.
Indeed, an informed buyer who wishes to purchase
product i does so whenever her opportunity cost of
going to the intermediary (zero, by assumption) plus
the price charged for the product is less than or equal
to her willingness to pay v. This allows us to focus
on the key trade-offs between the two modes without
introducing any pricing distortions on the buyer side.
Since pricing does not depend on local information
in any way, it does not produce any meaningful dif-
ference between the two modes of intermediation in
our model. Thus, whether prices can be contracted or
not is irrelevant in our setting. Instead, all the action
is concentrated in the choices of marketing activi-
ties. Second, the intermediary has all the bargaining
power. It therefore extracts the entire expected sur-
plus from all participating suppliers.? As a result, in
the benchmark model, total intermediary profit and
total expected surplus (or welfare) are the same. This
changes in §3.3, where M suffers from unfavorable
supplier expectations.

3. Key Trade-Offs

This section presents the analysis and results for the
benchmark setting outlined in the previous section
in the case of an intermediary choosing between the
R mode and the M mode. We then introduce the
possibility of spillovers, cost differences, and network
effects to highlight other important trade-offs between
the two modes.

Reseller: The reseller’s optimal contract offer to sup-
pliers is to buy each unit at a price of zero—suppliers
accept since it meets their opportunity cost, which we
have normalized to zero. Suppose R makes the offer
to n < N suppliers, so that it can sell n products to
buyers. It then decides on a4y, ..., 4, to maximize its
expected profit from selling the different products.

The reseller sets ay,...,a, together to maximize
expected joint profit after observing 7y;,...,v,, but

2Qur main results do not depend on these simplifying features
of the model. In particular, we show that they continue to hold
both when suppliers have positive bargaining power (see §5.2) and
when buyers have bargaining power (see §5.4).
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without observing 0, ..., 8,. The reseller’s expected
profit at stage 2 can be written as

Me(m) = (0— )Y Exlm—(a;— (03 +8)Y]—nF.  (2)

i=1

Using the fact that E;(8;) =0 and taking first-order
conditions, we obtain the optimal choice of marketing
activities for each product:

ar =0+, 3)

Substituting (3) into (2) and taking expectations, we
find that the reseller’s expected profit of selling each
product is

(v—f)(m—=V;)—F. 4)

Given (1), this is positive, so the reseller offers all N
products to obtain the expected profit

g =N((v = f)(m —V5) — F). ()

Marketplace: In this mode, suppliers maintain con-
trol rights over their marketing decisions a;. Sup-
plier i’s expected profit net of the participation fee P,
evaluated at stage 2, is

m=(v— f)E[m—(a,— (0+7v,+8))]—-F—P, (6)

where supplier i observes its own §; after joining the
platform (but not any y; or any other ¢;). Using the
fact that E;(y;) =0 and taking first-order conditions,
we obtain the optimal choice of marketing activities
for each product

=0+, 7)

Substituting (7) into (6) and taking expectations, we
find that supplier i’s expected profit from participat-
ing with M is

m=(@—f)(m-V,)—F—P. 8)

The marketplace can set P = (v — f)(m —V,) — F per
supplier, which is positive given (1). It will therefore
want to attract all N suppliers to obtain an expected
profit of

Iy = N((v = f)(m —=V,) = F). ©)

Comparing (5) with (9), we obtain the following
benchmark result.

ProrosiTiON 1. The M mode is preferred to the R mode
if and only if the variance of the suppliers” local informa-
tion exceeds the variance of the intermediary’s local infor-
mation, i.e., if and only if Vs> V.

The condition above provides a simple bench-
mark to evaluate reseller-versus-marketplace trade-
offs. Control should be given to the party whose infor-
mation is more important in terms of how best to
design marketing activities. Note that this compari-
son does not depend on the assumption that m, 6,
and F are the same for each product. The result would
be identical if these varied across products in some
way that was equally observed by suppliers and the
intermediary. Our result also does not depend on the
assumption that M charges only a fixed participation
fee. If M could observe sales and also set a variable
fee per unit of sales, this would reduce the supplier’s
margin from each sale, but not the choice of market-
ing activities. As a result, the effect would be to just
transfer profits from the supplier to M, as with the
participation fee.

In Proposition 1 we implicitly assumed that the
intermediary has to choose the same mode for all
of its products. This assumption is without loss
of generality in this benchmark setting, given that
the informational advantage (whichever direction it
is in) is consistent across products. An intermedi-
ary that offers some products directly itself (i.e., in
the R mode) and allows independent suppliers to
sell other products over its platform (ie., in the
M mode) would do strictly worse whenever V; # V..
We explore settings in which such a hybrid mode
would be chosen in §4.

3.1. Cross-Product Spillovers

In many real-world settings, marketing activities have
cross-product spillovers. This naturally occurs when
the different products belong to the same product cat-
egory. To reflect this in the simplest possible way,
suppose higher levels of the marketing choice for
one product either increase or decrease the num-
ber of buyers for all other products. Assuming that
spillovers take a linear form, we find that demand for
product i becomes

m—(ui—a?)2+x2aj,
j#
where x is the magnitude of the spillovers.

We allow x to be either negative or positive to
accommodate different interpretations. For instance,
recall our interpretation of marketing activities a; as
horizontal choices and consider our previous exam-
ple of Best Buy and TV sets (see §2.1). In this exam-
ple, allocating a larger amount of signage space to
the brand of a particular TV relative to its product
features may decrease demand for other products by
crowding out consumer attention for other brands or
by reducing the positive spillover that would be cre-
ated by promoting the common product features (e.g.,
smart TV functionality). Similarly, in the example of
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store layout, locating products of the same brands
close together, rather than close to the complemen-
tary products of different brands, would reduce the
positive spillovers across complementary products of
different brands.

At stage 2, R’s profit if it sells n products is

() = max {0 )3 B - (0, - )

+x2aj] —nP}.

j#
Compared with before, R adjusts its marketing activ-

ities for product i to take into account the externality
on the (n —1) other products, so

£=0+%+gm—n.

Substituting af back into profits, the reseller’s
expected profit from selling n products is

I (n) = (v—f)Xn:(m— Vs+x0(n—1)

i=1

x*(n—1)2
+nyj+¥) —nF.
oy 4
j#i
Therefore, at stage 1, the expected profit of a reseller
selling n products is

E[llg (m)]

=n<(v—f)<m—V5+x0(n—l)+M> —F>.

If x <0, then assumption (1) is no longer sufficient to
ensure that intermediaries prefer to operate with all
N products. We assume instead

(0= f)(m—max(Vy, V,)+x8(N—1)) > F,  (10)

which requires that x cannot be too negative. Under
this assumption, R will want to offer all N products
and obtains expected profit

I; = N((v—f)(m—V5+x0(N—l)
+M)_F>' (11)

By contrast, an individual supplier selling over M
obtains an expected profit of

™= (v_f)Ei[m_ (ﬂi_a7)2+x2aj] -
j#i
so it ignores the effect of its choice of marketing activ-
ities on other suppliers. The result of profit maximiza-
tion is aM = 0 + §,, as before, and so the expected

profit for a given supplier deciding whether or not to
participate at stage 1 is

m=0—f)m-V,+x6(n—-1))—F.

Note that an individual supplier’s profit depends
on how many other suppliers join through the term
x6(n — 1). When x > 0, this feature can give rise to
multiple equilibria for given participation fees, where
more suppliers join if they expect others to join. To
address this potential multiplicity of equilibria, we
assume here that suppliers hold favorable expecta-
tions, meaning suppliers always coordinate on an
equilibrium in which all of them join if doing so
gives them nonnegative profits in the resulting equi-
librium.®> Again, (10) ensures that M can extract a
positive fee from each supplier, and so M will offer
all N products even if x <0 and obtain an expected
profit of

Iy =N((v—f)(m—-V,+x6(N —1)) - F). (12)
Comparing (11) and (12), we obtain the following.

PRroOPOSITION 2. The M mode is preferred to the R mode
if and only if Vs >V, + (x*(N —1)?) /4.

Introducing spillovers unambiguously shifts the
trade-off in favor of the R mode. Thus, the R mode
may now be preferred even if Vs > V,. This reflects
that R takes into account the cross-product exter-
nalities from the promotion of product i on other
products—something M cannot do if suppliers can-
not coordinate their decisions and M cannot condi-
tion on suppliers’ choices of marketing activity. As
a result, the M mode is preferred whenever sup-
pliers” informational advantage in exploiting local
information more than offsets the importance of
accounting for externalities. Note that the sign of
the externality x (i.e.,, whether spillovers are posi-
tive or negative) does not matter in this case—all
that matters is its magnitude. Also note that vari-
able fees remain redundant since they do not influ-
ence an individual supplier’s choice of marketing
activities.

3.2. Cost Differences

In this section we focus on the effect of cost differ-
ences between R and M. Recall that in the bench-
mark setting we assumed F; = Fy; and f; = f;. Con-
sider relaxing these equalities. Equations (5) and (9)
become, respectively,

g =N((v— fg)(m—V;) —F) and
Iy =N((v— fu)(m— Vy) — Ey).
Given (1), both expressions are positive. We obtain the

following.

% The case in which suppliers hold unfavorable expectations is ana-
lyzed in §3.3. See Footnote 4.
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ProrosITION 3. The M mode is preferred to the R mode
if and only if

(m—=V,)(fm — fr) + Fu —
U= fr
If fu > fr (respectively, fiy, < fr), then the M mode is

relatively more profitable when m is low (respectively, when
m is high).

ViV, + (13)

If both cost differences go in the same direction
(i.e., fy — fr and F; — F; have the same sign), then
the baseline trade-off is unambiguously tilted in the
direction of the lower-cost mode. On the other hand,
if the fixed and variable cost differences go in oppo-
site directions (i.e., f; — fz and Fy; — F; have opposite
signs), then the effect of cost differences on the bench-
mark trade-off is ambiguous. It depends on the mag-
nitude of fixed cost savings relative to the magnitude
of variable cost savings and whether m is high (ie.,
“short-tail,” or popular, products) or if m is low (i.e.,
“long-tail,” or unpopular, products). We explore the
implications of this result for explaining why some
products are offered in M mode and some in R mode
in §4.3.

3.3. Network Effects with
Unfavorable Expectations

We have previously assumed that the number of buy-
ers for each supplier does not depend on how many
suppliers the buyer can purchase from. If buyers are
more likely to come to an intermediary with more
suppliers present (or offering more products), then
suppliers” expectations can matter. To capture a possi-
ble cross-group network effect between suppliers and
buyers, suppose m increases in n. This could arise
because the more products are made available, the
more buyers will become aware of the intermediary
(e.g., through word of mouth, reputation effects, or
other sources of information and review) or the more
likely a given buyer who is informed about a particu-
lar product available through the intermediary will be
to find other products of interest through the interme-
diary. In other words, we allow for positive agglom-
eration effects, contained in m(n). We normalize m =
m(N). To ensure that M is always profitable, we add
to (1) the new assumption that

(v—f)(m(1)-V,)>F. (14)

The previous analysis remains valid in the pres-
ence of this network effect, provided that M bene-
fits from favorable expectations; i.e., suppliers always
coordinate on joining if they make nonnegative prof-
its in the resulting equilibrium. Since m is increasing
in n, the marketplace wants to sign up all N suppli-
ers. It charges them a participation fee equal to their

expected profit (8), which assumes that each expects
all other suppliers to join when facing this fee. Note
that R’s problem is also unaffected. Suppliers do not
need to form expectations of how many other suppli-
ers join when deciding whether or not to sell to R,
since whether it is profitable to do so is independent
of how many buyers show up.

Let us now examine the case in which suppliers
hold unfavorable expectations; i.e., they coordinate on
not joining the marketplace whenever this is an equi-
librium. This scenario is particularly relevant for mar-
ketplaces that are part of early-stage ventures. Our
treatment of unfavorable expectations follows Cail-
laud and Jullien (2003), Hagiu and Spulber (2013), and
Halaburda and Yehezkel (2013).

The optimal choices of marketing by suppliers
are unchanged compared to those in §3 because
individual suppliers do not take into account the
number of other suppliers that join when choosing
their marketing activities. Thus, each individual sup-
plier’s expected net profit from joining M when it
expects n°>0 other suppliers to join is (v — f) -
(m(n® +1) = V,) — F — P, where P is the partici-
pation fee charged by M. We denote this profit as
w(n°+1) — P. Note that n° depends on P: we have
chosen not to write n°(P) in order to avoid clutter.
When suppliers hold unfavorable expectations, for
any given P, each supplier expects no other supplier
to join whenever this is an equilibrium, i.e., whenever
7(1) — P <0. In this case, if M charges P > 7 (1), then
there is an equilibrium in which no suppliers join:
each supplier expects no other suppliers to join, which
implies that a supplier would make negative profits if
that supplier were to join alone. Since this equilibrium
prevails under unfavorable expectations, M does not
wish to set P > m(1). Thus, the maximum price that
M can charge so that suppliers join is P = 7 (1). At
this price, the only equilibrium is that all N suppli-
ers offered the contract join, because they are willing
to join irrespective of what they expect other suppli-
ers to do. Given this, they must rationally expect all
other suppliers to join when this participation fee is
charged. The profit extracted by M is therefore N7 (1),
which is equal to

Iy = N((v = f)(m(1) = V,) = F). (15)

Note that (15) is less than (9) given that m is increas-
ing in n, so that unfavorable expectations lower M’s
profit. Assumption (14) ensures that M still prefers to
attract all N suppliers. Comparing (15) with (5), we
have the following.

ProrosITION 4. When m is increasing in n and the
intermediary faces unfavorable expectations, the M mode
is preferred to the R mode if and only if

Vs =V, +m(N) —m(1). (16)
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Unfavorable expectations shift the trade-off unam-
biguously in favor of the R mode, which may now be
preferred even when the local information of individ-
ual suppliers is more important. The additional term
on the right-hand side of the inequality captures the
size of the network effect. The R mode allows the
intermediary to sidestep the unfavorable expectations
problem that the M mode can encounter.*

There are two ways for M to mitigate the prob-
lem arising from network effects and unfavorable
expectations. One is to offer some products under the
R mode, an option we analyze in §4. The other option
is to charge a variable fee per unit of sales (if it can
observe supplier sales). This can eliminate the need to
set a fixed participation fee and so reduces the role of
network effects. In fact, if M can pay suppliers to join,
then it can completely overcome unfavorable expecta-
tions by subsidizing the suppliers’ fixed participation
costs and extracting all of their rents through variable
fees. This leads to (almost) the same profits as under
favorable expectations. Such subsidies may, however,
not be feasible—for instance, because they could lead
to an adverse selection problem in which firms that
are not genuine suppliers join simply to collect the
subsidy. In Appendix A we prove the following.

ProrosITION 5. When m is increasing in n, the inter-
mediary faces unfavorable expectations, the marketplace
can observe and condition on suppliers’ sales but can-
not subsidize suppliers to join the marketplace, and the
M mode is preferred to the R mode if and only if

Vs =V, +p(m(N) —m(1)), (17)

where
F

(v—=f)m(1)=V,)

Comparing (17) with (16), we observe that the effect
of network effects is dampened by the multiplying
factor p that lies strictly between 0 and 1. Thus,
although the intermediary’s choice is still unambigu-
ously tilted toward the R mode in the face of network
effects and unfavorable expectations, variable fees do
help to mitigate the effect.

p= €(0,1).

* Using the same approach, we can derive the equilibrium under
unfavorable expectations for the setting in §3.1, in which m is con-
stant and x > 0. If suppliers hold unfavorable expectations, the
marketplace can charge at most P = w(1) = (v — f)(m — V,) — F.
Comparing this with the profits of a reseller, which are unchanged,
the M mode is preferred if and only if V; >V, +x0(N — 1) +
x*(N —1)?/4. Since x > 0, unfavorable expectations once again tilt
the decision in favor of the R mode, but the trade-off remains oth-
erwise the same.

4. Hybrid Modes

So far, we have focused on an intermediary that has
to choose between the M mode and the R mode. In §3
we noted that an intermediary that could offer some
products under each mode would not want to do so.
In reality, intermediaries that sell products using both
modes are quite prevalent. Amazon is a prominent
example. As discussed in §1, Best Buy and depart-
ment stores are other examples. In the sections that
follow, we highlight several key factors that can make
a hybrid mode optimal.

4.1. Heterogeneous Information

In our benchmark model, we have assumed that the
variances of supplier and intermediary information
are the same for all products. Suppose instead that
they are different, such that for all i € S C [N] =
{1,..., N}, we have Var(y,) > Var(§,), and for all i €
Sy = [N]\Sg, we have Var(y;) < Var(§,). It is then
straightforward to see the following.

PROPOSITION 6. The intermediary’s optimal strategy is
to offer all products i € Sy in the R mode and all products
i€ S, in the M mode.

In other words, the intermediary should use the
R mode for all products where it has an informa-
tion advantage over suppliers and the M mode for all
products where the advantage lies with suppliers.

4.2, Heterogeneous Spillovers

As we have seen, spillovers across products unam-
biguously shift the basic trade-off in favor of the
R mode. If all spillovers are the same as we assumed
in §3.1, then the optimal model is still either a pure
reseller or a pure marketplace. In reality, spillovers
may be asymmetric; i.e.,, some products generate
larger spillovers than others. In such scenarios, if sup-
pliers” information is more important than reseller
information, it may be optimal to have some prod-
ucts offered in the M mode (those products for which
marketing does not generate any systematic and sig-
nificant spillovers) and others offered in the R mode
(those products for which marketing generates a con-
sistent and important spillover in one direction).

To illustrate, suppose that there exists a partition of
[N] into two sets S and S,; = [N]\Sg, such that all
products i € S; generate spillovers equal to x among
each other but no spillovers on products i € S;, and
products i € S;; generate no spillovers whatsoever.
Then the profits of the intermediary can be decom-
posed into the two sets of products, with the profits
being separable across the two groups. Thus, Propo-
sition 2 applies to the group of products in Sz, and
Proposition 1 applies to the group of products in S,,.
We obtain the following.
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PROPOSITION 7. Suppose all products i € Sy generate
spillovers equal to x on each other, whereas products i € Sy,
do not generate or receive any spillovers. The intermediary
chooses the interior hybrid mode in which it offers products
i € Sg under the R mode and products i € S,; under the
M mode if and only if

(Ng —1)%x?

V, < Vs <V,

Otherwise, if Vs <V, then the intermediary chooses the
pure R mode; if Vs >V, + (N — 1)>x?/4, then the inter-
mediary chooses the pure M mode.

Clearly, the pure R mode dominates if V5 <V, . Not
only does R have an information advantage for all
products, but it can fully internalize the effect of the
spillovers between products in Sg. If V5 > V,, then
the information advantage rests with the suppliers,
so the M mode is preferred for those products in Sy,
for which there are no spillovers. If Vj is sufficiently
high, this information advantage will more than offset
the benefit of coordinating marketing activities, and
the intermediary will prefer the M mode even for the
products in Si.

A more interesting case arises if the spillovers gen-
erated from products in Sy extend to all products. In
this case, even if the intermediary controls all prod-
ucts in S; under the R mode, it will still not internal-
ize all the spillovers they create. There can then be a
role for offering some additional products (i.e., some
from S,,) in the R mode. In Appendix A we prove the
following.

PRrRoOPOSITION 8. Suppose all products i € Sy generate
spillovers equal to x on all other products, whereas products
i € Sy do not generate any spillovers. Assume N+ Ny >
2N — 1. Then the optimal mode is as follows:

e pure R mode if Vs —V, < (x*/4)Ng;

* a hybrid mode, in which Ny products in Sy and k*
products in Sy, are sold under the R mode and all other
products are sold under the M mode if (x*/4)Ng < V5 —
V, < (x*/4)(1 — N§ + 2N(Ng — 1)), where k* € [1, N —
Ny —1] satisfies the following bounds:

2(V;-V,) 1
N=No) = =Nz 72
. 2Vs—V,) 1
<k<4N—N@——7E§L+§; (18)

or
o pure M mode if V5 —V, > (x*/4)(1 — N; + 2N -
(Ng —1)).

Once again, the pure R mode dominates if V5 <V,.
In case V; > V,, the intermediary now faces a trade-
off. Suppliers within S,, enjoy an information advan-
tage, but, by taking control of some products from S,

the intermediary can better internalize the spillovers
generated by the marketing choices of products in Si.
This also raises the amount that independent suppli-
ers are willing to pay to join, given that the market-
ing activities of products in S are better optimized in
terms of the spillovers they create.

4.3. Heterogeneous Products and Cost Differences
Suppose that the value of m differs across products
so that m; <m, <..- < my with at least one inequal-
ity strict. Some products are long-tail products (have
low m;), and some products are short-tail products
(have high m;). Furthermore, assume that there are
cost differences as in §3.2. Then the profit that the
intermediary obtains from product i if it operates in
the R mode is (v — fz)(m; — V5) — K. Given that M is
allowed to set different participation fees for the dif-
ferent products to reflect the different values of m, the
profit that the intermediary obtains from product 7 if
it operates in the M mode is (v — fy,)(m; — V,) — Fy.
Then we observe the following.

ProPOSITION 9. If fy, > fr (respectively, fy < fr),
then the intermediary’s optimal strategy is to offer prod-
ucts i such that m; < m* in the M mode (respectively,
R mode) and products i such that m; > m* in the R mode
(respectively, M mode), where the cutoff m* is given by

ot — Vs(0— fr) =V, (v — fm) + Fe — Ey
fu—fr '

In other words, when the marketplace has a vari-
able cost disadvantage (i.e., when f,; > fz), an
intermediary facing heterogeneous product demands
should sell long-tail products in the M mode and
short-tail products in the R mode, and vice versa
when the marketplace has a variable cost advantage.
We discuss empirical implications of and evidence for
this result in §6.

4.4. Unfavorable Expectations

Suppose, as in §3.3, that m is increasing in #; i.e.,
there are network effects. In this case, the presence
of unfavorable expectations creates a natural reason
for the intermediary to choose a hybrid strategy: offer
a sufficient number of products under the R mode
in order to overcome unfavorable expectations, but
not too many if suppliers’ local information is more
important than the intermediary’s.

Suppose that the intermediary offers 0 < n; < N
products under the R mode and (N — ny) products
under the M mode. Unfavorable expectations means
that independent suppliers expect that the intermedi-
ary will only be able to offer the n; products it has
bought as a reseller whenever it is an equilibrium for
the independent suppliers not to affiliate (i.e., when
their surplus is negative if they each assume all the
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other independent suppliers do not affiliate). Thus,
the amount that the intermediary can extract from
independent suppliers (if nz < N) is

(N —ng)((v = f)(m(ng +1) = V,) = F).

Its profit from selling the remaining n, products
itself is

ng((v = f)(m(N) = V5) — F).

Adding the two components of profit, the intermedi-
ary’s expected profit is

H(ng) = (v — f)((N = ng)m(ng +1) +ngm(N)
—(N —ng)V, —ngVs) —nF. (19)

Since m(N) > m(ng +1) and since m(ng +1) is increas-
ing in ny for ny < N — 1, the term (N — ng)m(n; +
1) + ngm(N) in (19) is unambiguously increasing in
ng up to nx =N — 1. This represents the fact that the
R mode allows the intermediary to avoid unfavor-
able expectations, so shifting more products to this
mode increases profit. By itself, this term would push
the intermediary to offer all products in the R mode.’
However, if V; > V,, then the term —(N — ng)V, —
nzVs in (19) is decreasing in ny. This is due to the
informational advantage of suppliers in the M mode.
Thus, there can be a trade-off. Offering more products
in the R mode helps to overcome unfavorable expec-
tations, but it loses valuable supplier information. The
following proposition is proven in Appendix A.

ProrositioN 10. Suppose that m(nyg) =m—a(N —ng)
for 1 <ng <N, with a > 0. If V5 < v, then the inter-
mediary will choose to offer all products in the R mode. If
V, < Vs <V, +2a(N — 1), the intermediary will adopt
a hybrid mode. If V5 >V, +2a(N — 1), the intermediary
will offer all products in the M mode. In the case that the
intermediary adopts the hybrid solution, the optimal num-
ber of products n} offered in the R mode is bounded by the
inequalities

VsV, Vs o)
a

N-1-

<np<N-—

If Vs < V,, then the R mode dominates both on
informational grounds and as a way to overcome
unfavorable expectations. When Vs > V,, offering
N —1 products in the R mode fully overcomes pes-
simistic expectations, leaving 1 product to be offered
in the M mode to exploit the information advantage
suppliers have in this case. Of course, once V; is suf-
ficiently large relative to V,, it is optimal to offer
all products in the M mode. Note that the bounds

®Note that selling N — 1 products in the R mode and 1 in the
M mode would be equivalent to selling all N in the R mode from
the perspective of overcoming unfavorable expectations.

in (20) for the optimum number of products sold
in the R mode are decreasing in V; — V, (consistent
with an informational advantage driving the choice
between the two modes) and increasing in the mag-
nitude of network effects a (consistent with the find-
ing of §3.3 that network effects are detrimental to the
M mode under unfavorable expectations).

5. Robustness

In this section we discuss the implications of some
modifications to our setup, which are meant to high-
light the robustness and general nature of the insights
we have drawn.

5.1. Costly Marketing Activities

Consider an alternative formulation of marketing
activities. Rather than representing them as horizontal
choices, we now assume that marketing activities a;
represent the actual levels of investment in marketing
through or on the intermediary, and that the marginal
effectiveness of marketing activities is proportional
to a;. Specifically, demand for product i is

m+2(0+vy;+0,)a;,

where 6, y;, and §; satisfy the same assumptions as
before.® Investing 4; in marketing activities implies a
cost ka?, which is incurred by the supplier (M mode)
or by the intermediary (R mode). Thus, additional
spending on marketing activities increases demand,
although with diminishing returns. We have in mind
costly activities that bring in additional buyers by
making them more aware of the product being mar-
keted. The assumption of private information cap-
tures the possibility that suppliers and intermediaries
may each have some information about how effec-
tive spending on marketing activities will be for a
given product. In Appendix B we show that our main
results from §3 carry through with this alternative
specification.

5.2. Supplier Bargaining Power

Up to now, we have assumed the intermediary held
all the bargaining power: it made take-it-or-leave-it
offers to suppliers in stage 1 and extracted their entire
expected surplus under both modes. It is straight-
forward to extend our model to scenarios in which
suppliers have positive bargaining power. Suppose,
consistent with our timing of offers, that bargaining
occurs in stage 1. To do so, suppose that suppliers
have bargaining power 8 € [0, 1], meaning that each
supplier will only be agreeable to deal with the inter-
mediary if the supplier retains a fraction 8 of the

®The constant 2 normalizes the marginal effectiveness of a; to be
the same as in our benchmark specification.
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expected joint profit it generates, with the remain-
ing fraction (1 — ) retained by the intermediary. This
could either be done by reducing the participation
fee charged by the marketplace or by making a fixed
payment to the supplier in the case of a reseller (or
equivalently, by increasing the wholesale price paid
to the supplier).

In Appendix B we show that, once again, our main
results from §3 carry through. In particular, Proposi-
tions 1-3 are unchanged. The analysis corresponding
to Propositions 4 and 5 is somewhat modified, but the
key results remain the same. The only difference is
that, when supplier bargaining power is above a cer-
tain threshold, the effect of unfavorable expectations
disappears completely and the benchmark trade-off
from Proposition 1 is restored. The explanation is as
follows: if supplier bargaining power is sufficiently
strong, then the participation fees charged to suppli-
ers are low anyway so that all suppliers want to par-
ticipate regardless of their expectations about what
other suppliers will do. In this case, the nature of
expectations is no longer relevant to the trade-off
between the two modes.

5.3. Downward-Sloping Demand from Suppliers
We have assumed that in the absence of network
effects, both M and R can extract the entire expected
surplus from suppliers. This was either because sup-
pliers (and their products) were completely symmet-
ric or, where they were not, because we implicitly
assumed that intermediaries (M in particular) could
price discriminate; i.e., M could observe any hetero-
geneity across suppliers and set different participation
fees accordingly.

It is straightforward to extend our model to accom-
modate heterogeneity across products, such that the
heterogeneous parameter (e.g., different m; values
across products) is unobservable by the intermedi-
ary. In this case, the intermediary would be unable to
extract the full supplier surplus and would therefore
face a supplier demand for participation that is down-
ward sloping in the price(s) charged (under both
modes). As long as the heterogeneous parameter does
not affect marketing activities (for instance, hetero-
geneity in m has no bearing on the choices of mar-
keting activities), our main results and conclusions
remain unchanged. In Appendix B we provide a brief
illustration of this point with heterogeneous m.

5.4. Buyer Surplus and Affiliation

We have assumed that buyer affiliation with the
intermediary was costless and that the intermedi-
ary and/or the suppliers were able to extract the
entire buyer surplus in all scenarios. These features
of our model allowed us to avoid introducing any
pricing distortions in the analysis. Our model can,

however, be extended such that (i) buyers incur het-
erogeneous opportunity costs when joining the inter-
mediary (either M or R), and (ii) buyers have posi-
tive bargaining power, which allows them to retain
some surplus from their transactions with R or the
individual suppliers. In particular, we can allow R to
have greater (or equal) bargaining power over buyers
relative to individual suppliers. This fits real-world
scenarios in which R aggregates the bargaining pow-
ers of many individual suppliers, such as Intellectual
Ventures, for example, in the market for patents (see
Hagiu and Wright 2013, Hagiu and Yoffie 2013).

It is straightforward to show that in this context our
main trade-offs remain unchanged. The benchmark
trade-off is simply augmented by terms that reflect
the new differences between M and R—namely, that
the R mode allows the intermediary to extract more
rents from buyers, but, for this exact reason, the
M mode attracts a larger number of buyers, because
they expect to obtain a larger net surplus. The formal-
ization of these results is contained in Appendix B.

5.5. Other Noncontractible Decision Variables
Throughout the paper, we have chosen to focus on
marketing activities as the key noncontractible deci-
sion driving the difference between the two modes.
As discussed in §1, however, there are other poten-
tially noncontractible decisions that one could focus
on. For example, if there are privately observed
demand shocks, similar trade-offs to those we have
derived will arise when the noncontractible decisions
are product prices rather than marketing activities.
Consider the simplest possible setting. Suppose that
each supplier offers a single product and is subject to
linear demand and that all variable costs are set to
zero. The level of demand for each product is sub-
ject to two demand shocks, one of which is observed
only by the corresponding supplier and one of which
is observed only by R. For this case, one can show
that essentially the same trade-offs arise as in our
benchmark model. The extent to which the M mode
is preferred over the R mode boils down to whether
the local information on demand by suppliers is more
important (has higher variance) than the local infor-
mation of the intermediary. In the case that prod-
ucts are independent, the trade-off is in fact identi-
cal to our benchmark result in Proposition 1. Relative
to this, the choice is shifted toward the R mode to
the extent that there is a spillover in demand, which
will be the case if products are substitutes or com-
plements. This shows that the result of Proposition 2
continues to apply. The formalization of these results
is contained in Appendix B.

6. Empirical Implications
In this section we discuss some empirical illustrations
of and evidence for our main results.
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Consider our baseline result from Proposition 1 and
its extension to the case with heterogeneous infor-
mation in Proposition 6: the marketplace mode is
preferred to the reseller mode whenever the local
information held by suppliers is more important than
the local information held by the reseller. Three real-
world examples illustrate this result: Amazon with
respect to books and electronics, department stores,
and Best Buy.

e Amazon started in 1994 as a reseller of books; it
added the electronics category in 1999. Furthermore,
the products under the electronics category change
notoriously fast. As a result, Amazon likely has more
of an information disadvantage relative to its suppli-
ers with respect to electronics than with respect to
books. We therefore expect that Amazon should sell
a lower proportion of the electronics category as a
reseller relative to the books category. High-level data
gleaned from Amazon’s website confirm this predic-
tion. In January 2014, under the category “Books,”
Amazon listed 20,468,847 new books in stock. Ama-
zon is listed as a seller for 11,007,702 of these, so over
50%. Under the category “Electronics,” Amazon listed
25,851,049 new items in stock. Amazon is listed as a
seller for only 357,283 of these, so just over 1%.

* Department stores have traditionally offered cos-
metics products through dedicated “counters” where
displays are designed and controlled by individual
brands (and sales staff are assigned exclusively to
and trained by specific brands) as in the M mode,
whereas other products (e.g., mass-market accessories
such as watches, scarves, and jewelry) are offered on
displays controlled by the store and serviced by gen-
eralist sales personnel as in the R mode. Koehn (2002)
provides an explanation for this practice that is con-
sistent with our model’s predictions: cosmetics brands
have highly specialized knowledge about how best
to market specific products to consumers, which is
hard for stores and their sales staff to accumulate.
We do not have any direct evidence for the case of
mass-market accessories, but specialized knowledge
is likely less important for such products.

¢ Similarly, whereas many electronics manufactur-
ers are content to let Best Buy control the sale of their
products to consumers, Apple, Microsoft, and Sam-
sung have recently decided to run their own min-
istores within Best Buy. Although we do not have
any direct information about the factors that led to
these arrangements, it is reasonable to speculate that
they are at least in part driven by the realization
that branded manufacturers have superior informa-
tion on how best to pitch their products to consumers.
Finally, this trade-off is likely also relevant in explain-
ing why some digital content intermediaries such as
Amazon’s Kindle Store, Apple’s iBooks Store, Apple’s

App Store, and Google Play have adopted the market-
place mode, in which content or application suppli-
ers control pricing, end-user licensing, and customer
support.

Let us now turn to the three other key factors
that affect the baseline trade-off. First, if market-
ing activities (or other noncontractible decisions) gen-
erate spillovers across products, the reseller mode
becomes more attractive (see Propositions 2 and 7).
This is because a reseller can internalize these exter-
nalities when it exerts its control rights—something
that independent suppliers acting in an uncoordi-
nated fashion cannot do. Thus, it would probably not
make sense for Best Buy to allow all of its suppli-
ers to operate independent ministores. Indeed, given
the inherent competition among brands for consumer
attention, the result would likely be an overinvest-
ment in brand-specific promotional activities (sig-
nage, sales staff, etc.). Furthermore, spillovers are
likely an important factor in explaining why cable
TV operators predominately choose to operate in the
reseller mode, extracting more value by coordinating
their pricing and marketing decisions across different
channels (e.g., through bundling and the cross mar-
keting of different channels).

Second, Propositions 3 and 9 imply that when the
reseller has lower marginal costs of handling addi-
tional sales of the same product than the marketplace,
the trade-off between the two modes depends on the
level of demand for each product. The baseline trade-
off is shifted in favor of the marketplace when the
intermediary handles a broad range of long-tail prod-
ucts (e.g., eBay, Etsy, the Flea Market of Saint-Ouen in
Paris) and in favor of the reseller when the interme-
diary is considering a more focused range of short-
tail products (e.g., Eastbay, an online retailer focused
mainly on athletic shoes; Gazelle, an online service
that buys and resells used smartphones and tablets,
focusing only on the most popular models).

To specifically illustrate the result in Proposition 9,
consider the example of Amazon. Thanks to its mas-
sive infrastructure investments, Amazon has lower
variable costs of handling and marketing any given
product on its site than third-party merchants. There-
fore, our model predicts that Amazon should sell
short-tail products under the R mode and long-tail
products under the M mode. This prediction is con-
sistent with descriptions of Amazon’s strategy with
respect to third-party sellers. Amazon often enters
new product categories by allowing third-party mer-
chants to sell the products in question (marketplace
mode). If a product category becomes successful (i.e.,
if sales exceed a certain threshold), then Amazon
starts selling the relevant products in the reseller
mode (see Stone 2013, pp. 303-304). In other words,
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Figure 1 CDFs of Sales Rank for DVDs Sold by Amazon and Those Not Sold by Amazon
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once Amazon reaches information parity with its sell-
ers, it switches to the reseller mode in order to exploit
its scale advantage.

We have tested this prediction more rigorously
using data from Amazon. We extracted the unique
product identifiers and Amazon’s sales ranks in the
category “Movies and TV” for all 583,779 DVDs listed
by Amazon under “Movies and TV” that were in
stock in early January 2014.” Amazon does not dis-
close exactly how it measures sales rank, but it is
widely understood that it is a relative measure of the
popularity of items within a given product category
(in this case, “Movies and TV”) based on their recent
and past sales history. High-selling items have low
rankings (i.e., closer to number one) whereas items
that seldom sell having rankings that can be in the
millions. We randomly drew 10,000 product identi-
fiers, and for each of them we recorded whether or
not Amazon sold that DVD. Amazon was listed as a
seller for 35.74% of these DVDs. Of the 10,000 sam-
pled DVDs, 2,759 did not have a sales rank, reflecting
that they had not had any recent sales on Amazon.
Amazon was listed as a seller for only 12.11% of these
2,759 DVDs, a strong indication that it avoids trying
to sell long-tail (unpopular) items.

When we included data on items with no sales
rank, we set their sales rank equal to 1 plus the max-
imum of the reported sales ranks over the 583,779
DVDs in order to capture that they are less popular
than the least popular item with recent sales. Mea-
sured in this way, the median sales rank for those
DVDs where Amazon is listed as a seller is 355,793.
This compares to a median sales rank of 812,332 for
DVDs where Amazon is not listed. Even if we drop
items with no sales rank, the median sales rank for

7Since Amazon only listed the top 9,600 items on any search, this
required collecting the information by conducting searches in nar-
row price ranges. All items can be obtained by combining the
results of these different searches.

those DVDs where Amazon is listed as a seller is
304,499, compared to a median sales rank of 540,572
for DVDs where Amazon is not listed. Regardless of
how sales ranks are treated, a two-sided Wilcoxon
test of the null hypothesis that two groups (sold by
Amazon and not sold by Amazon) have identical dis-
tribution functions against the alternative hypothe-
sis that the two distribution functions differ in their
median easily rejects the null hypothesis in favor of
the alternative that the group in which Amazon sells
has lower sales ranks (i.e., more popular products).®

Figure 1 plots the cumulative distribution function
(CDF) of sales ranks (i.e., the probability that sales
rank is less than any given number) for each of the
two groups. It shows clearly that the DVDs sold by
Amazon take up a much higher proportion of the
very popular DVDs and a much lower proportion of
the DVDs with no sales or those that are very unpop-
ular (as indicated by their sales ranks).

The third key factor we explored was network
effects. Specifically, if more suppliers attract more
buyers per supplier, and the marketplace faces unfa-
vorable expectations (a common occurrence for early-
stage marketplace ventures), then the baseline trade-
off is shifted in favor of the reseller. Indeed, operating
as a reseller allows the intermediary to sidestep
the chicken-and-egg problem that plagues early-stage
marketplaces. Thus, our model predicts that, when
starting up, intermediaries should consider adopting
the reseller mode, given that they are more likely
to face a problem of unfavorable expectations ini-
tially. Once they overcome such unfavorable expecta-
tions, they can switch to the marketplace mode. Con-
sequently, our analysis formalizes the discussion of
two-sided platforms” start-up strategies in Hagiu and
Eisenmann (2007).

8 The p-values are less than 2.2e-16 in both cases, so essentially zero.
Note that the Wilcoxon rank-sum test is particularly suitable for
this exercise since it is robust to rank data of the type we use here.



=2
>
S
)
=~ @
o
cL
L C
=

o
© c
m—

C
E=e]
o3
=
>a
RS
TN
t g
3=
o.c
© ©
n o
et
>0
o'§
zm
c .2
- -

(7]
3.0
5.0
Q0
= a
D =
T o

N
2o
© £
(Ol
O o
T o
© c
o ®
e
foie)
Hh
S o
(o2
=5
=5

(&)
o ¢
o.—
» c
B o
2%
o E
=20
o c
23
2o
=
S
S
<C

198

Hagiu and Wright: Marketplace or Reseller?
Management Science 61(1), pp. 184-203, ©2015 INFORMS

7. Conclusions and

Managerial Implications

We have established several fundamental trade-offs
faced by an intermediary when choosing whether to
function more as a marketplace or more as a reseller.
We have also discussed some empirical implications
of these trade-offs. Our model’s predictions have clear
managerial implications. To summarize, intermedi-
aries should choose the marketplace (respectively,
reseller) mode for the following types of products:
(1) products for which suppliers have a significant
(respectively, a small) information advantage about
the best way to market products relative to the inter-
mediary, (2) products whose prices and marketing
activities have limited (respectively, large) spillovers
on other products, (3) long-tail (respectively, short-
tail) products when the marketplace mode has a
marginal cost disadvantage (respectively, advantage),
and (4) products provided by late-stage (respectively,
early-stage) ventures. These implications not only
apply to an intermediary choosing between position-
ing itself as a pure reseller or a pure marketplace but
also to hybrid modes in which the intermediary needs
to determine how many products (and, in the case of
heterogeneous products, which products) to offer in
each mode.

Our analysis has provided a new style of mod-
eling intermediaries’ strategic positioning decisions.
There are many promising directions in which this
analysis can be extended. One could generalize our
analysis to allow for multiple noncontractible deci-
sions, such as different types of marketing activities,
store design, customer service, inventory manage-
ment, returns management, aftersale service, delivery
options, pricing, payment, etc. We could allow the
intermediary to take control of some of these deci-
sions and not others. If different decision variables
have different distributions of supplier and interme-
diary information, and different degrees of spillovers
associated with them, then it is quite possible that a
different type of hybrid mode would arise, with the
intermediary controlling some decisions and leaving
others for suppliers to control. Considering all pos-
sible combinations of the allocation of control rights
over these different decisions would map out a fine-
grained spectrum of models, from a pure market-
place in which all decisions are controlled by suppli-
ers to a pure reseller in which all are controlled by the
intermediary.

Another important direction for future research is
to relax the assumption that buyers must go through
the intermediary in order to reach suppliers. This
need not be the case. The possibility of disinterme-
diation may be of particular concern under the mar-
ketplace mode given that suppliers and buyers get to
interact directly, thereby constraining the level (and

type) of fees that the marketplace can charge and
shifting an intermediary’s choice toward the reseller
mode. Related to this point, one could embed the
choice of intermediation mode into a framework
in which the intermediary arises endogenously, in
response to some friction (e.g., search costs or trans-
action costs) from direct trading between suppliers
and buyers. Finally, one could study competing inter-
mediaries and whether there is a tendency for dif-
ferent intermediation modes to emerge, possibly in a
complementary relationship, or for one mode to drive
out the other. Where different modes do emerge, they
could appeal to different types of suppliers and buy-
ers, and it would be interesting to study which types
of suppliers and buyers are attracted to each mode.
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Appendix A. Proofs

PRrROOF OF PROPOSITION 5. If M can monitor supplier sales
and charge a variable fee p in addition to a nonnegative
fixed fee P, each individual supplier’s expected profit from
joining M is (v —p — f)(m(n)—V,) — F — P. Under unfavor-
able expectations, P(p) = (v—p— f)(m(1) - V,) — F, implying
that M’s expected profit is

I (p, n) = n(P(p) + p(m(n) = V,))
= n((v— f)(m(1) = V,) +p(m(n) —m(1)) — F)

if n suppliers participate. Given m(n) > m(1), I\ (p, n) is
strictly increasing in p provided that v —p — f > 0, so that
the supplier still wants to sell units and to choose the opti-
mal level of marketing activities. Then M optimally sets the
highest possible p such that P > 0. This is

F
AT

Note that 0 <p < v — f, given (14). At this price p, profits
are clearly increasing in n, so M optimally sets n = N. Its
expected profit is

m(N) —V. ),

Y
F
m(1) =V,

N( (0= £)0m) - ;) -
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which can be compared to R’s expected profit in (5). The
comparison gives the expression in (17). The term p in (17)
satisfies 0 < p <1 given (14). O

Proor oF ProrosITION 8. First, note that it is never opti-
mal to sell any product i € Sy, in the R mode if there is
at least one product j € S; sold in the M mode. Indeed, one
could then profitably switch product i to the M mode and
product j to the R mode. The only impact on profit would
arise from the fact that marketing for j creates spillovers
that the R mode internalizes whereas the M mode does not.
This implies that the intermediary should consider selling
some products from S, in the R mode only if all products
in Sg are sold in the R mode.

Second, we show it is never optimal to sell some, but
not all, products from S in the M mode. Let S, denote the
set of k < N; products within S; that are sold under the
M mode. Then, for all i € S, the optimal choice of marketing
is ;= 60+ v, +x(Ng —k —1)/2. For all other j, the choice of
marketing is a; = 6 + §;. Resulting intermediary profits are

=01 ¥ e (D,

i€Sr\Sy 2

D) )]

j€So

+x( >

J#1,J€SR\So

+(v—f)ZE[m—yi2+x( > <0+y]-

ieSy j€SR\Sy

+w) + X (0+5j))}

j#i,j€So

on s efnre( £ (v

icSu j€Sk\So
+w) +J§](0+5j))] —NF
= (v—f)((NR—k)<Vy—V3—w) —xNz0

x%(Ng —k)(zNR—k—1)>> _NE.

+N(m—Vy+xNR0+

This expression is valid for 0 <k < Ni.

Suppose that there exists k € [1, Ny — 1] such that IT(k) >
I1(0) and II(k) > II(Ny). These two inequalities are equiva-
lent to

2
> XZ(ZN(ZNR —k—1)+3Ngk—3N2—k*+1) and

S
|
<
v

x2
= 7 Ne—k=1D@2N —1—(Ng —k)),

o
I
<
A

respectively. For both inequalities to hold requires 2Ny —k >
2N, which is not possible, given Ny < N and k > 0. We have
thus shown that selling some (but not all) products from Sy
in the M mode is a dominated strategy.

The other possible strategy to consider is that, in addition
to the Ny products in Si, the intermediary sells k prod-
ucts from S,; in the R mode, where 0 <k < N — N;. Denote
by S, the set of k products from S,; that are sold under
the R mode. The intermediary chooses marketing activities

a;=0+v,+x(Ny+k—1)/2 for products i € Sy and a; =0+,
for products i € S, (the latter create no spillovers). Indepen-
dent suppliers set a; = 6 + §; for the remaining products
i € 5/\Sy. The intermediary’s profit is therefore

(k) = (v—f) ZEP-(W—&)Z

ieSp
Np+k—1

+x Y (0+yj+m>}+(v—f)

= 2

J#i,JESR
-ZE[m—6§+xZ<0+yj+M>]
ieSy jeSr 2
+o-f) T E[m-

ieSy\So

+x2<0+7j+w>]—NP

JjeSr

= (U—f)((NR+k)(Vy—V5)+N(m—Vy)+x0NR(N—1)

2
+xZNR(NR+k—1)(2N—NR—k—1)> _NF.
We therefore have
2
Ti(k) > Ti(k—1) &= V;— V, < XZNR(Z(N — Np)+1—2K).

Note that the right-hand side of the last inequality is strictly
decreasing in k. Thus, there is a unique value of k* that max-
imizes Il(k) over k € [0, N — Ng]. In particular, k* =N — Ny
(i-e., the R mode) is optimal if V5 —V, < (x2/4)Ng. On the
other hand, k* =0 (i.e., only the products in S; are sold in
the R mode) is optimal if

Vs—V, > XZZNR(Z(N—NR)—l). (A1)

Otherwise, k* satisfies the bounds in (18).
The intermediary’s profit is then max{II(k*), IT,;}, where
IT,, is the profit obtained with the M mode

1, = (0 — f)(N(m — V,) + x0Ng (N — 1)) — NF.

The M mode yields higher profits than I1(0) if and only if
2
V-V, > XZ(I—N§+2N(NR—1)). (A2)

Since N2 + Ng > 2N — 1, we have that (A2) implies (Al).
Thus, if II,; > TI(0), then the M mode will be chosen. If,
on the other hand, II,, <II(0), then the optimal solution is
given by the previously described k*. O

Proor oF ProprosiTioN 10. Compare intermediary profits
in (19) with n; products in the R mode versus nz —1 prod-
ucts in the R mode. Offering ny products in the R mode
is better than offering nz — 1 products if and only if
2a(N —ng) +V, > V,. Starting from ngp =1, the left-hand
side of the inequality is strictly decreasing in ng, so there
will be a unique optimal value of ny for all parameter val-
ues. The intermediary’s profit is higher with ny; = 0 than
with nz =1 if and only if V5 > V, +2a(N —1), which implies
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that the optimal ny is 0. Likewise, the intermediary’s profit
is higher with ny = N than with n; = N — 1 if and only if
Vs < V,, which implies that the optimal g is N. The optimal
model is therefore an interior hybrid whenever V, < V5 <
V, +2a(N —1). In this case, the optimal number njy satisfies
2a(N —n3) +V, > Vs and 2a(N — (nj +1)) + V, < V5, so its
bounds are determined in (20). O

Appendix B. Robustness
This appendix provides the formal analysis for the various
generalizations of §5. It shows the robustness of our bench-
mark trade-offs in each case.

B.1. Costly Marketing Activities
Let us first analyze the benchmark model with the alterna-
tive formulation of marketing activities introduced in §5.1
of the paper. We assume throughout that (1) is adjusted to
ensure that M can obtain a positive profit in each case, as
we did for the different settings in §3.

The optimal level of marketing activities chosen by a
reseller for each product is

ko @ NE+Y)

1 K 7

implying that the reseller’s profit, given all products are
offered, is

gﬁ:llﬁfifjﬁﬁ-F). (B1)
K

HR=N<(v—f)m+

In the case of a marketplace, the result of profit maximiza-
tion by supplier i is

i @ PO+3)

! K

implying a marketplace that can extract full profits from
each supplier obtains

HM=N<w—fMHj2:D%ﬁiXQ—F)

Comparing II,; with IIz, the M mode is preferred to the
R mode if and only if V5 > V,, i.e., exactly the same result
as in Proposition 1 in the main text.

It is also straightforward to show that the analyses with
spillovers, cost differences, and network effects are very
similar to the ones in the model with horizontal marketing
activities in the main text. Specifically, Proposition 2 remains
unchanged. The formulas in Propositions 3-5 are somewhat
modified but the key trade-offs remain the same.

B.2. Supplier Bargaining Power

Consider first the baseline model. The reseller offers each
supplier a wholesale price w so as to extract a share (1 — )
of the expected joint profits created by the supplier’s prod-
uct (net of the fixed cost F). Given that the optimal choice
of marketing activity is unaffected by the wholesale price,

the expected profit generated per supplier is still (v — f) -
(m — V;) — F.2 Consequently, the reseller sets w so that its
expected profit from supplier i is

(v—f—w)(m=V;)=F=(1=B)((v—f)(m=Vs) = F),
implying that
B

m_V5

= ((v = f)(m = V5) = F).
Applying the same rule for all N suppliers implies that the
reseller’s profit is

g =N =B)((v = f)(m—=V5) = F).

Similarly, the marketplace sets its fixed fee P to suppliers
so as to extract a share (1 — B8) of the expected joint prof-
its. Since the supplier’s optimal choice of marketing activity
does not depend on the fixed participation fee, the expected
profit generated per supplier is still (v — f)(m —V,) — F.
Consequently, the marketplace sets the fixed participation
fee P such that

P=Q0-p)((v—f)(m—V,) = F).
Collecting this from all N suppliers leads to

My =N =B)((v = f)(m—=V,) = F).

Consequently, the M mode is preferred to the R mode if
and only if Vs > V,, the same result as in Proposition 1.

It is easily seen that the analysis above also applies
to the cases with spillovers (assuming favorable expecta-
tions if spillovers are positive) and with cost differences.
Thus, Propositions 2 and 3 remain unchanged. The one set-
ting where the details do change somewhat is in the sce-
nario with network effects and unfavorable expectations,
although the essential trade-offs in that case remain broadly
the same.

B.3. Downward-Sloping Supplier Demand

Suppose that suppliers are heterogeneous in m, i.e., m is
distributed on [m;, my] with CDF G(-) and corresponding
density g(-), and that the intermediary does not observe
each individual supplier’s m;. We also assume that

(v—f)(m, —max(V,, Vs)) > F

so that all products are profitable. Given unobserved het-
erogeneity in m, it is natural to allow both M and R to
charge fixed and variable fees. Specifically, the marketplace
charges the fixed fee Py, and the variable fee p, whereas the
reseller charges the fixed fee P; and offers suppliers a bid b
per product unit it buys from them.

Consider first the M mode. A supplier with m; =m par-
ticipates in the marketplace if and only if

P, +F
M—+VY'
v—f—p

m>1m

? In the alternative model of marketing activities considered in §5.1,
the choice of marketing activity would be affected by the wholesale
price paid to suppliers, but this would not change our results since
the reseller would do better to set w =0 and instead make a fixed
payment to each supplier equal to B((v — f)(m — V;) — F).
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Thus, M’s profit is
max{(Py +p(E(m = 1) = V,))(1 = G(i))}

=I§n}§;<{((v — ) (m—=V,)+p(E(m = 1ir) — m) — F)(1 — G(rin))}.

Clearly, the last expression is increasing in p up to v — f, so
we obtain

Iy = max{((v — f)(E(m = 1it) = V,) = F)(1 = G(m))}.  (B2)
Similarly, R’s profit is

max{(Pg + (v = f —b)(E(m = i) — Vs) = F)(1 = G(1i))},

where
b(m— V) —Pr=0

so that R’s profit can be rewritten as

max{(b(rit — Vo) + (v = f = b)(E(m 2 1it) = Vi) — F)(1 = G(ir))}.

The last expression is decreasing in b down to zero, so we
obtain

Iy = max{((v — f)(E(m = 1it) = V5) = F)(1 = G(i))}.  (B3)

Comparing the two profits (B2) and (B3), it is clear that M
is preferred to R if and only if V; > V,, the same condition
as in our benchmark model. It is also straightforward to
prove that in the current setting with no cost differences,
an interior hybrid mode is never optimal. This feature also
parallels the benchmark model.

B.4. Buyer Surplus and Affiliation

Assume that buyers incur heterogeneous opportunity
costs ¢ when joining the intermediary (M or R), where ¢
is distributed with the CDF D(-). Furthermore, we replace
the pricing mechanism in the main text with Nash bargain-
ing. Specifically, we assume that after joining the intermedi-
ary, each buyer engages in Nash bargaining with the owner
of the product i she is interested in. When supplier i sells
directly to buyers (in the M mode), supplier i’s bargaining
power is a), so that the supplier’s and buyer’s payoffs from
the interaction are

Ty =ap(0— fir) and sy =(1—ay)(©— fy)-

When R sells to buyers, its bargaining power is ay > ay,.
This captures the fact that R aggregates the bargaining
power of all suppliers. In this case, the payoff to R and the
buyer from one product transaction are, respectively,

my=ag(v—fg) and sp=(1-ag)(v— fr)

Since it is assumed that fy; > f; and ), < ay, we always
have 7 > ;. On the other hand, it is possible that s;; > sz
(i.e., buyers may derive more surplus from their interactions
with individual suppliers on M because they have more
relative bargaining power, which may compensate for the
higher cost). We also allow M and R to have different fixed
costs, Fy and Fy;, respectively, as in §3.2.

Finally, to keep things simple, we assume that the inter-
mediary cannot charge any fixed fees to buyers for affilia-
tion (neither as M nor as R). If this were possible, M may
be able to partially offset the inferior bargaining power of
its suppliers relative to R.

The rest of the model is unchanged. Assuming that each
buyer is interested in one product only, demand for prod-
uct i is now (m — (a;, —a})?)D(s,) if the intermediary behaves
as a marketplace, and (m — (a; — at)?)D(sg) if the interme-
diary behaves as a reseller. These expressions suggest that
the M mode now has an additional advantage whenever
Sp; > Sy since it creates more buyer demand as buyers retain
more surplus.

With these demand expressions, it is straightforward to
derive the profits of M and R (the analysis is almost iden-
tical to the one in §3.2), obtaining

[Ix(N) = N(mg(m — V5)D(sg) — Fz),
Iy (N) = N(my(m— Vy)D(SM) - Fy)-

Taking the difference and rearranging terms, we obtain that
the M mode is preferred to the R mode if and only if

mrD(sg) Vs > myD(sy) V,, +m (7 D(sg) — myD(sp1))
- (FR - FM)/

which is similar to the trade-off including the cost differ-
ences expressed in (13). The only difference is that (v — fy)
and (v — fz) have been replaced by the more general terms
7 D(sy) and mzD(sg), respectively.

If we eliminate cost differences by setting fr = f; = f and
Fy =Fy =F, then, since m > V, by assumption, the trade-off
is shifted in favor of M relative to the benchmark trade-off
in Proposition 1 if and only if

myD(sy) > mrD(sg),
ie., if and only if

ay(v = fID((1 = ay)(v = f)) > ag(v = /)D((1 — ag)(v - f)).

This represents a simple trade-off: the R mode allows the
intermediary to extract more rents from the buyers who
join, but for this exact reason, the M mode may attract a
larger number of buyers.

B.5. Price as the Noncontractible Decision Variable
Suppose that there are N products with demand for prod-
uct i given by

m+3i+7i—Pi+ﬁZPﬂ
T
where —1 < x < 1. The demand shock §; is the local informa-
tion of supplier i, and the demand shock v; is the local infor-
mation of the intermediary. We assume that §; and v, are
iid. draws from independent distributions, with expected
values and variances V; and V,, respectively. All marginal
and fixed costs are set to zero for simplicity, and so there
are no cost differences between the two modes, as in §3.
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The reseller does not observe (8,...,8y) but can set
(p1, ..., pn) to account for demand spillovers and its local
information (7, ..., yy). It therefore solves

N X
max {Zpi(m+yi—p,»+ mij)}.

P1,--/PN

i=1 j#i
The first-order condition in p; yields
* m-+ Yi X s«

i
Taking the sum of these conditions over i=1,..., N, and

noting that "%, YziP;=(N-=1) >N, p, we obtain

al * Nm ?LI’YZ'
;pi_Z(l—x)_l_Z(l—x)'

(B5)

Subtracting (B4) from (B5), we can obtain };;p;, and sub-
stituting this into (B4), we obtain

. m a b
pi _m+§7i+§j§;7j/
where the parameters a and b are defined by

(N=1)—(N=2)x
(N=1)—(N—-2)x —x?
_ X
T(N-1)—(N—=2)x—x2

a and

b

From the perspective of the initial stage,

o X
1t =3[ el + Elpiv — B + 5 T L1

i=1 J#i
We have
Epinl= 30— Elpinl=1V,
= g5+
Elpipf] = g +

Plugging these expressions in II; above and using the def-
initions of a and b, we finally obtain

m? (N-1-x(N-2)) )

e =N<4(1—X) 4(1-x)(N—14x) "

Consider now M’s problem. It sets a participation fee
that extracts the entire expected surplus from each supplier.
Supplier i sets p; to maximize

x
; =Pi<m+5i Pty ZE‘[P;‘])z
j#i
where E;[p;] denotes the expectation of p; from the perspec-
tive of supplier i. This implies that

L1 1 X .
pi=50+ E(m+ N_1 ;E[Pﬂ)- (B6)

Taking expectations of both sides (and using the fact that
E;(8;) =0) yields

m
Elp]= —. B7
iil=5— (B7)

Substituting (B7) into (B6), we obtain

m
2—x’
Substituting p} into m; and taking expectations, we obtain

. 1
pi=§5i+

Vs m?

=1 e

Thus, summing over all N suppliers implies that

Vs m?
m,=N(2+ " ).
M N(4+(2—x>2)

We can now compare the resulting profits under the two
intermediation modes by taking the difference. We obtain

Vs N-1-x(N-2) m2x?
4 4(1-x)(N-1+x) 7_4(1—x)(2—x)2)‘

This difference is clearly increasing in V; and decreasing
in V,, so the M mode is preferred when V; is sufficiently
high, whereas the R mode is preferred when V, is suffi-
ciently high. If there are no spillovers so x =0, then II,; —
Iy = N(V; — V,)/4, so the trade-off is identical to the one
given in Proposition 1. Moreover, it is easily verified that
IT,; — Il is decreasing in |x|. Thus, the presence of spillovers
unambiguously shifts the trade-off in favor of R, regardless
of their sign. This result corroborates the one obtained in
Proposition 2.

HM—HRzN(
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